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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an improved
check valve and process of manufacturing the same.
More specifically, the invention relates to a check valve
having a collar portion to support and prevent collapse
of a flexible valve during usage.

BACKGROUND OF THE INVENTION

[0002] Check valves are well known in a variety of in-
dustries, including the medical industry. The purpose of
such units is to allow blood or other fluids, including gas-
es and liquids, to flow in only one direction. Under nor-
mal operating conditions the flow is prevented from re-
versing itself Under certain conditions, however, back
pressure may build up to a level which may cause the
check valve to collapse and fail.
[0003] In the medical field, for example, check valves
are used in kidney dialysis machines which filter a pa-
tient's blood of waste products and excess water, and
return the blood to the body. Normally, patients would
check into the hospital three times a week to have their
blood artificially cleaned. Check valves used in existing
in-hospital dialysis machines are normally replaced af-
ter each use. Recent development in dialysis products
now allow a patient to use a home dialysis system. This
enables the patient to use the dialysis machine on a dai-
ly basis to help the patient's overall health and quality
of life. In some dialysis machines, the components may
be sanitized in place with steam. This requires the check
valve components to withstand temperatures of 85°C.
Many existing check valves would degrade under these
high temperatures.
[0004] Check valves commonly include an inlet and
an outlet housing made of molded plastic and a flexible
one-way or duckbill valve made of rubber or silicone.
Prior art check valves are disclosed in US 4,535,818,
US 4,612,960, JP 61149674 and JP 08159313. JP
08159313, which forms the preamble of claim 1 of the
present invention, discloses a check valve apparatus for
use in air pumps which relies on a reinforced flexible
valve member with strengthening ribs to resist high
pressure reverse airflow.
[0005] The flexible valve is aligned and secured be-
tween the housings. As fluid is passed through the
check valve, a variety of conditions may cause back
pressure to build up, causing the flow to attempt to re-
verse its direction. Existing check valves may fail due to
collapse of the flexible duckbill valve, which may actually
invert itself and allow the back flow of fluid to pass
through the inlet. The flexible valve may also pull away
from its original secured position between the housings.
Accordingly, it would be desirable to have a check valve
design that would withstand high back pressure spikes
which commonly occur during usage.

SUMMARY OF THE INVENTION

[0006] One aspect of the invention provides a check
valve apparatus as defined in claim 1. Preferably, the
base portion of the duckbill valve is secured between
the inlet housing and outlet housing, and the housings
are sealed with an overmold band. The collar may ex-
tend into the duckbill valve at least about one sixth of
the length of the duckbill valve. Preferably, the collar ex-
tends into the duckbill valve a distance sufficient to pre-
vent collapse of the duckbill valve under pressure spikes
of at least about four times normal back pressures,
which for hemodialysis check valves may reach 207 kN/
m2 (30psi.) Preferably, the housing is made of a high
density thermoplastic resin capable of withstanding
temperatures in the range of 85°C, which is required for
steam sanitation.
[0007] Another aspect of the invention provides for a
method of operating the valve apparatus as defined in
claim 18.
[0008] The invention provides a valve apparatus in-
cluding an inlet housing, an outlet housing, a flexible
one-way valve, and a collar. The inlet housing includes
a cylindrical shaft portion, a circular support portion, and
an opening formed in the inlet housing. The outlet hous-
ing includes a cylindrical end portion, a valve housing
portion, a base portion and an opening formed in the
outlet housing. The base portion is in contact with the
support portion and the openings are aligned. The flex-
ible one-way valve includes a flange portion, a tapered
portion, and an opening formed in the valve. The flange
portion is locked between the base portion of the outlet
housing and the support portion of the inlet housing. The
collar is attached to the support portion of the inlet hous-
ing and extending into the valve opening. The apparatus
may further include an overmold band formed over the
support portion of the inlet housing and base portion of
the outlet housing. The valve apparatus may also in-
clude a recessed area formed in the support portion for
receiving the flange portion of the flexible valve. Prefer-
ably, the collar and inlet housing are formed as a mon-
olithic member. The housings and collar may preferably
be made of a high density polypropylene resin. The
flange portion of the flexible valve may preferably be
compressed between the base portion of the outlet
housing and the support portion of the inlet housing in
an axial direction. The flange portion of the flexible valve
may also preferably be compressed between the collar
and the base portion of the outlet housing in a radial
direction. The valve apparatus may further include an
arrow inscribed on an outer surface of the outlet housing
to indicate the direction of fluid flow during normal op-
eration. Preferably, the housings are made of a clear
material which allows a user to view fluid flow. A plurality
of ribs extending axially from the support portion and ra-
dially from the shaft portion of the inlet housing may sta-
bilize the support portion and reduce bending during us-
age of the check valve. Preferably, the collar extends
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into the flexible valve opening at least about one sixth
of the length of the flexible valve. The desired length of
the collar will vary based on flow conditions, back pres-
sure conditions, material costs, and other factors deter-
mined by the check valve size, configuration and use.
[0009] Additional features and advantages are de-
scribed in, and will be apparent from, the detailed de-
scription of the presently preferred embodiments and
from the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a perspective view of an embodiment of
the check valve of the present invention,
FIG. 2 is a sectional view of the embodiment of FIG.
1;
FIG. 3 is a sectional view taken along lines 3-3 of
FIG. 2;
FIG. 4 is an exploded sectional view of the embod-
iment of FIG. 1, shown without the overmold band;
FIG. 5 is an end view of the inlet housing of FIG. 4;
and
FIG. 6 is an end view of the outlet housing of FIG. 4.

DETAILED DESCRIPTION OF THE DRAWINGS AND

PRESENTLY PREFERRED EMBODIMENTS OF THE
INVENTION

[0011] Referring to FIGS. 1 and 2, a preferred check
valve 10 of the present invention includes an inlet hous-
ing 12, an outlet housing 14, a duckbill valve 18 and an
overmold band 16. As shown in FIGS. 2-4, the inlet and
outlet housings 12, 14 are aligned with each other and
the duckbill valve 18. The inlet and outlet housings 12,
14 are made of a rigid material, preferably a clear ma-
terial which will allow the user to observe fluid flowing
through the housing members. Preferably, the housings
are made of a thermoplastic which will withstand repeat-
ed exposure to temperatures of 85°C and allow for in-
place steam sanitation without significant deterioration.
One example of such a thermoplastic is a high density
polypropylene resin. The inlet housing 12 includes a cy-
lindrical shaft portion 24, circular support portion 26, and
collar portion 30. The outlet housing 14 includes an end
portion 15, a valve housing portion 17 and a base portion
48.
[0012] In one embodiment, for example, the inlet
housing 12 has a length X of 2.91 cm (1.145 inches),
measured from the inlet to the edge of the support por-
tion 26, with the shaft portion 24 having an outer diam-
eter Y of 0.80 cm (0.315 inch), and the support portion
26 having an outer diameter Z of 2.00 cm (0.789 inch).
In this embodiment, the inlet orifice 36 has a diameter
Q of 0.44 cm (0.175 inch). The support portion includes
a recessed region 28 with a diameter R to receive the

base portion 48 of the outlet housing 14. A second re-
cessed area 52 in the support portion 26 is designed to
receive the rim 35 of the duckbill valve. The collar 30
has a length A, for the embodiment shown of 0.64 cm
(1/4 inch) measured from the recessed area 52. The col-
lar 30 has an outer diameter B, of 0.65 cm (0.255 inch)
and is received in the valve opening 38. The length of
the collar 30 may vary depending on the intended use
of the check valve. The 0.64cm (1/4 inch) collar, de-
scribed above, supports the duckbill valve 18 and pre-
vents collapse under back pressures, which may spike,
for example, to 207 kN/m2 (30psi) during the hemodial-
ysis process. The collar 30 is preferably formed as a por-
tion of the inlet housing 12, but may alternatively be
formed as a separate member
[0013] For this embodiment, the outlet housing 14 has
a length M of 4.11cm (1.620 inches), with the end portion
15 having an outer diameter of 0.80 cm (0.315 inch), the
valve housing portion 17 having an outer diameter of
1.18 cm (0.465 inch), and the base portion 48 having an
outer diameter N of 1.74 cm (0.684 inch). The outlet
housing base portion 48 is received in the recessed area
52 of the support portion 26. The duckbill valve 18 is a
standard one-way valve having a tapered portion 40, a
cylindrical portion 42 and a flange portion 37. The flange
portion 37 includes base portion 34 and a nm portion
35. As shown in FIG. 6, the duckbill valve has a slit 54
and a flat tapered area 56 which forms the duckbill. The
remainder of the tapered portion 40 has a tapered and
curved surface, and the cylindrical body portion 42 is
cylindrical. Preferably, the duckbill valve 18 is made of
a soft rubber or silicone and, for the embodiment shown,
has a length of about 1.59 cm (5/8 inch). For example,
Vernay Laboratories of Yellow Springs, Ohio supplies
duckbill valves suitable for use in this embodiment of the
check valve.
[0014] As shown in FIGS. 2 and 3, as assembled, the
cylindrical body portion 42 of the duckbill valve fits within
the inner chamber 60 of the valve housing portion 17.
The base and rim portions 34, 35 of the duckbill valve
18 are received within the recessed regions 52 and 58
and between the base portion 48 and support portion
26. The collar portion 30 extends into the valve opening
38. Preferably, the collar 30 extends at least above one
sixth of the length of the flexible valve 18. Alternatively,
the collar may extend further into the cylindrical portion
42 of the flexible valve 18. With some flexible valves,
the collar may extend only far enough so that the outlet
housing 14 may radially compress the flexible valve 18
against the collar 30. Once assembled, overmold mate-
rial, which is a compatible thermoplastic material, is in-
jected around the support portion 26 and base portion
48 and flows into the support and base grooves 44, 45.
The overmold band 16 locks and hermetically seals the
housings and secures the flexible valve base and rim
portions 34, 35 in a compressed state.
[0015] As shown in FIG. 5, rib members 22 extend ra-
dially from the shaft 24 and axially from the support por-
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tion 26. The ribs 22 add structural support to the inlet
housing 12 and reduce bending under pressure, which
might otherwise act to release the rim and base portions
34, 35 of the duckbill valve, causing the valve to col-
lapse.
[0016] In operation, fluid is passed through the inlet
orifice 36, through the flexible valve (shown in its open
position by dashed lines 19 in FIG. 4) and through the
outlet orifice 50, as indicated by arrow 20. The duckbill
valve 18 remains in place even with extreme pressure
spikes, which, for example, may reach 30psi under
same condition during hemodialysis. As secured by the
overmold band 16, the base portion 48 of the outlet
housing 14 compresses the base 34 and rim 35 of the
flexible valve 18 axially against the support portion 26
of the inlet housing 12 and radially against the collar 30.
The ribs 22 further stabilize the support portion 26 and
reduce bending during high back pressure conditions,
and help prevent the flexible valve 18 from pulling away
from its secured position between the housings.
[0017] It should be appreciated that the apparatus
and methods of the present invention are capable of be-
ing incorporated in the form of a variety of embodiments,
only one of which has been illustrated and described
above. The invention may be embodied in other forms
without departing from its essential characteristics. The
described embodiments are to be considered in all re-
spects only as illustrative and not restrictive, and the
scope of the invention is, therefore, indicated by the ap-
pended claims rather than by the foregoing description.

Claims

1. A check valve apparatus (10) for allowing the con-
tinuous one-way flow of fluid through the apparatus
(10) for use with medical equipment or procedures,
said apparatus (10) comprising an inlet housing
member (12) including a cylindrical shaft (24) hav-
ing an opening (36) formed therein and a support
portion (26), the opening (36) for allowing fluid to
flow into and through the inlet housing member (12),
an outlet housing member (14) having a unitary
construction and including a cylindrical shaft having
an opening formed therein and a base portion (48)
seated against the support portion (26), the opening
for allowing fluid to flow through and out from the
outlet housing member (14), a collar (30) extending
perpendicularly from the support portion (26) and
including an opening formed therein in communica-
tion with the inlet housing member (12) opening, the
collar (30) receiving a flexible valve (18) including
a flange portion (37) and a cylinder portion (42) ex-
tending perpendicularly from a surface of the flange
portion (37), and allowing the flange portion (37) to
be contacted by and secured between the support
portion (26) and the base portion (48); character-
ised in that the flexible valve (18) is a duckbill valve,

having an external cross-sectional profile tapering
from a circular section to an elongate section, and
the collar (30) radially supports an interior surface
of the cylinder portion (42) of the duckbill valve.

2. The valve apparatus (10) of Claim 1, wherein a
flange portion (37) of the duckbill valve (18) is se-
cured between the inlet housing (12) and outlet
housing (14) and the housings (12),(14) are sealed
with an overmold (16).

3. The valve apparatus (10) of Claim 1, wherein the
collar (30) extends at least about one sixth of the
length of the duckbill valve (18) positioned over the
collar (30).

4. The valve apparatus (10) of Claim 1, wherein the
collar (30) extends a distance sufficient to prevent
collapse of a duckbill valve (18) under pressure
spikes of at least about (207) KN/m2 (30psi).

5. The apparatus (10) of Claim 1, wherein the inlet
housing member (12) and outlet housing member
(14) are sealed together with an overmold (16).

6. The apparatus (10) of Claim 1, wherein the hous-
ings (12), (14) are made of high density thermoplas-
tic capable of withstanding temperatures in the
range of 85°C.

7. The valve apparatus (10) of Claim 1 wherein:

comprising:

the outlet housing member (14) includes a
valve housing portion (17), and the open-
ings in the inlet housing member (12) and
the outlet housing member (14) are aligned
with one another;
the flexible one-way valve (18) includes a
flange portion (37), a tapered portion (40),
and an opening formed in the valve (18),
the flange portion (37) locked between the
base portion (48) of the outlet housing
member (14) and the support portion (26)
of the inlet housing member (12).

8. The valve apparatus (10) of Claim 7, further com-
prising an overmold band (16) formed over the sup-
port portion (26) of the inlet housing (12) and the
base portion (48) of the outlet housing (14).

9. The valve apparatus (10) of Claim 7, further com-
prising a recessed area (52) formed in the support
portion (26) for receiving the base portion (48) of
the flexible valve (18).

10. The valve apparatus (10) of Claim 7, wherein the
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collar (30) and inlet housing (12) are formed as a
monolithic member.

11. The valve apparatus (10) of Claim 10, wherein the
housings (12), (14) and collar (30) are made of a
high density polypropylene resin.

12. The valve apparatus (10) of Claim 7, wherein the
flange portion (37) of the flexible valve (18) is com-
pressed between the base portion (48) of the outlet
housing (14) and the support portion (26) of the inlet
housing (12) in an axial direction.

13. The valve apparatus (10) of Claim 12, wherein the
flange portion (37) of the flexible valve (18) is com-
pressed between the collar (30) and the base por-
tion (48) of the outlet housing (14) in a radial direc-
tion.

14. The valve apparatus (10) of Claim 7, further com-
prising an arrow inscribed on an outer surface of the
outlet housing (14) to indicate the direction of fluid
flow under normal operation.

15. The valve apparatus (10) of Claim 7, wherein the
housings (12), (14) are made of a clear material
which allows a user to view fluid flowing through the
apparatus (10).

16. The apparatus (10) of Claim 7, further comprising a
plurality of ribs (22) extending axially from the sup-
port portion (26) and radially from the shaft portion
(24) of the inlet housing (12).

17. The apparatus (10) of Claim 7, wherein the collar
(30) extends into the flexible valve (18) opening at
least about one sixth of the length of the flexible
valve (18).

18. A method of operating a valve apparatus (10) com-
prising:

a) providing a housing (12) having an opening
(36) formed therein and a collar portion (30) in-
side the housing and aligned with the opening
(36), and a flexible valve (18) fitted over the col-
lar portion (30), wherein the flexible valve (18)
is a duckbill valve, having an external cross-
sectional profile tapering from a circular section
to an elongate section;
b) flowing a fluid through the opening (36) and
through the flexible valve (18);
c) subjecting the valve (18) to back pressure;
and
d) supporting the flexible valve (18) with the col-
lar (30) to prevent the back pressure from col-
lapsing the valve (18).

Patentansprüche

1. Drosselventilvorrichtung (10) zum Ermöglichen des
kontinuierlichen Flusses eines Fluids in einer Rich-
tung durch die Vorrichtung (10) zur Verwendung mit
medizinischer Ausrüstung oder Verfahren, wobei
die Vorrichtung (10) umfasst, ein Einlassgehäusee-
lement (12), das einen zylindrischen, mit einer Öff-
nung (36) ausgebildeten Schaft (24) und einen Trä-
gerabschnitt (26) enthält, wobei die Öffnung (36)
ein Fließen des Fluids in und durch das Einlassge-
häuseelement (12) ermöglicht, ein Auslassgehäu-
seelement (14), das eine einheitliche Konstruktion
aufweist und einen zylindrischen Schaft mit einer
ausgebildeten Öffnung und einen Basisabschnitt
(48) enthält, der gegen den Trägerabschnitt (26)
eingepasst ist, wobei die Öffnung ein Fließen des
Fluids durch und aus dem Auslassgehäuseelement
(14) ermöglicht, einen Bund (30), der sich recht-
winklig vom Trägerabschnitt (26) erstreckt und der
eine darin ausgebildete Öffnung enthält, die mit der
Öffnung des Einlassgehäuseelements (12) in Ver-
bindung steht, wobei der Bund (30) ein flexibles
Ventil (18) aufnimmt, das einen Flanschabschnitt
(37) und einen Zylinderabschnitt (42) enthält, der
sich von einer Oberfläche des Flanschabschnitts
(37) rechtwinklig erstreckt, und das dem Flansch-
abschnitt (37) ermöglicht, zwischen dem Trägerab-
schnitt (26) und dem Basisabschnitt (48) kontaktiert
und gesichert zu werden; dadurch gekennzeich-
net, dass das flexible Ventil (18) ein entenschna-
belförmiges Ventil ist, das ein äußeres Querschnitt-
profil aufweist, das sich von einem kreisförmigen
Querschnitt zu einem verlängerten Teilstück ko-
nisch zuspitzt, und der Bund (30) radial eine innere
Fläche des Zylinderabschnitts (42) des enten-
schnabelförmigen Ventils trägt.

2. Ventilvorrichtung (10) nach Anspruch 1, wobei ein
Flanschabschnitt (37) des entenschnabelförmigen
Ventils (18) zwischen dem Einlassgehäuse (12) und
dem Auslassgehäuse (14) gesichert ist, und die Ge-
häuse (12), (14) mit einer Überform (16) abgedich-
tet sind.

3. Ventilvorrichtung (10) nach Anspruch 1, wobei der
Bund (30) sich zumindest etwa um ein Sechstel der
Länge des entenschnabelförmigen Ventils (18) er-
streckt, das über dem Bund (30) positioniert ist

4. Ventilvorrichtung (10) nach Anspruch 1, wobei sich
der Bund (30) in einem ausreichenden Abstand er-
streckt, um ein Einfallen von einem schnabelförmi-
gen Ventil (18) unter Druckspitzen (bzw. Spikes)
von mindestens etwa (207) KN/m2 (30 psi) zu ver-
hindern.

5. Vorrichtung (10) nach Anspruch 1, wobei das Ein-
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lassgehäuseelement (12) und das Auslassgehäu-
seelement (14) zusammen mit einer Überform (16)
abgedichtet sind.

6. Vorrichtung (10) nach Anspruch 1, wobei die Ge-
häuse (12), (14) aus einem thermoplastischen
Kunststoff mit hoher Dichte hergestellt sind, der fä-
hig ist, Temperaturen im Bereich von 85°C zu wi-
derstehen.

7. Ventilvorrichtung (10) nach Anspruch 1, wobei:

und umfassend:

das Auslassgehäuseelement (14) einen
Ventilgehäuseabschnitt (17) enthält, und
die Öffnungen im Einlassgehäuseelement
(12) und im Auslassgehäuseelement (14)
zueinander ausgerichtet sind;
das flexible Einwegventil (18) einen
Flanschabschnitt (37), einen kegelförmi-
gen Abschnitt (40) und eine in dem Ventil
(18) ausgebildete Öffnung enthält, wobei
der Flanschabschnitt (37) zwischen dem
Basisabschnitt (48) des Auslassgehäu-
seelements (14) und dem Trägerabschnitt
(26) des Einlassgehäuseelements (12)
eingeschlossen ist.

8. Ventilvorrichtung (10) nach Anspruch 7, ferner ei-
nen Überformring bzw. -band (16) umfassend, das
über dem Trägerabschnitt (26) des Einlassgehäu-
ses (12) und dem Basisabschnitt (48) des Auslass-
gehäuses (14) ausgebildet ist.

9. Ventilvorrichtung (10) nach Anspruch 7, ferner ei-
nen vertieften Bereich (52) umfassend, der im Trä-
gerabschnitt (26) zur Aufnahme des Basisab-
schnitts (48) des flexiblen Ventils (18) ausgebildet
ist.

10. Ventilvorrichtung (10) nach Anspruch 7, wobei der
Bund (30) und das Emlassgehäuse (12) als ein mo-
nolithisches Element ausgebildet sind.

11. Ventilvorrichtung (10) nach Anspruch 10, wobei die
Gehäuse (12), (14) und der Bund (30) aus einem
Polypropylenharz mit hoher Dichte hergestellt sind.

12. Ventilvorrichtung (10) nach Anspruch 7, wobei der
Flanschabschnitt (37) des flexiblen Ventils (18) zwi-
schen dem Basisabschnitt (48) des Auslassgehäu-
ses (14) und dem Trägerabschnitt (26) des Einlass-
gehäuses (12) in einer axialen Richtung zusam-
mengedrückt ist.

13. Ventilvorrichtung (10) nach Anspruch 12, wobei der
Flanschabschnitt (37) des flexiblen Ventils (18) zwi-

schen dem Bund (30) und dem Basisabschnitt (48)
des Auslassgehäuses (14) in einer radialen Rich-
tung zusammengedrückt ist.

14. Ventilvorrichtung (10) nach Anspruch 7, ferner um-
fassend einen Bogen, der eine äußere Fläche des
Auslassgehäuses (14) einschreibt, um die Richtung
des Fluidflusses unter normalem Betrieb anzuzei-
gen.

15. Ventilvorrichtung (10) nach Anspruch 7, wobei die
Gehäuse (12), (14) aus einem durchsichtigen
Werkstoff hergestellt sind, der einem Benutzer er-
möglicht, den Fluidfluss durch die Vorrichtung (10)
zu beobachten.

16. Vorrichtung (10) nach Anspruch 7, ferner eine Viel-
zahl von Rippen (22) umfassend, die sich axial vom
Trägerabschnitt (26) und radial vom Schaftab-
schnitt (24) des Einlassgehäuses (12) erstrecken.

17. Vorrichtung (10) nach Anspruch 7, wobei sich der
Bund (30) in die Öffnung des flexiblen Ventils (18)
um mindestens etwa ein Sechstel der Länge des
flexiblen Ventils (18) erstreckt.

18. Verfahren zum Betrieb einer Ventilvorrichtung (10),
umfassend:

a) Bereitstellen eines Gehäuses (12) mit einer
darin ausgebildeten Öffnung (36) und einem
Bundabschnitt (30) im Inneren des Gehäuses
und mit der Öffnung (36) ausgerichtet, und ein
über den Bundabschnitt (30) eingepasstes fle-
xibles Ventil (18), wobei das flexible Ventil (18)
ein entenschnabelförmiges Ventil mit einem
äußeren Querschnittsprofil ist, das sich von ei-
nem kreisförmigen Querschnitt zu einem ver-
längerten Teilstück konisch zuspitzt;
b) Fließenlassen eines Fluids durch die Öff-
nung (36) und durch das flexible Ventil (18);
c) das Ventil (18) einem Gegendruck unterwer-
fen; und
d) das flexible Ventil (18) mit dem Bund (30)
stützen, um den Gegendruck am Einfallen des
Ventils (18) zu hindern.

Revendications

1. Dispositif de clapet anti-retour (10) destiné à per-
mettre l'écoulement continu à sens unique de liqui-
de au travers du dispositif (10) pour une utilisation
avec un équipement médical ou des procédures
médicales, ledit dispositif (10) comprenant un élé-
ment de compartiment d'admission (12) incluant un
arbre cylindrique (24) ayant une ouverture (36) for-
mée dans celui-ci et un segment de support (26),
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l'ouverture (36) étant destinée à permettre au liqui-
de de s'écouler dans et au travers de l'élément de
compartiment d'admission (12), un élément de
compartiment d'évacuation (14) ayant une cons-
truction monolithique et incluant un arbre cylindri-
que ayant une ouverture formée dans celui-ci et un
segment de base (48) disposé contre le segment
de support (26), l'ouverture étant destinée à per-
mettre au liquide de s'écouler au travers de et hors
de l'élément de compartiment d'évacuation (14), un
collet (30) s'étendant perpendiculairement à partir
du segment de support (26) et incluant une ouver-
ture formée dans celui-ci en communication avec
l'ouverture de l'élément de compartiment d'admis-
sion (12), le collet (30) recevant un clapet souple
(18) incluant un segment de collerette (37) et un
segment de cylindre (42) s'étendant perpendiculai-
rement à partir d'une surface du segment de colle-
rette (37), et permettant au segment de collerette
(37) d'être en contact avec et solidement fixé entre
le segment de support (26) et le segment de base
(48) ; caractérisé en ce que le clapet souple (18)
est un clapet en bec de canard, ayant un profil de
section externe qui est conique à partir d'une sec-
tion circulaire jusqu'à une section allongée, et le col-
let (30) supporte radialement une surface intérieure
du segment de cylindre (42) du clapet en bec de
canard.

2. Dispositif de clapet (10) selon la revendication 1,
dans lequel un segment de collerette (37) du clapet
en bec de canard (18) est solidement fixé entre le
compartiment d'admission (12) et le compartiment
d'évacuation (14) et les compartiments (12), (14)
sont scellés avec un surmoulage (16).

3. Dispositif de clapet (10) selon la revendication 1,
dans lequel le collet (30) s'étend au moins sur en-
viron un sixième de la longueur du clapet en bec de
canard (18) positionné par-dessus le collet (30).

4. Dispositif de clapet (10) selon la revendication 1,
dans lequel le collet (30) s'étend sur une distance
suffisante pour empêcher l'affaissement d'un clapet
en bec de canard (18) sous des pics de pression
d'au moins environ (207) KN/m2 (30 psi).

5. Dispositif (10) selon la revendication 1, dans lequel
l'élément de compartiment d'admission (12) et l'élé-
ment de compartiment d'évacuation (14) sont scel-
lés ensemble avec un surmoulage (16).

6. Dispositif (10) selon la revendication 1, dans lequel
les compartiments (12), (14) sont fabriqués dans un
thermoplastique haute densité capable de résister
à des températures de l'ordre de 85°C.

7. Dispositif de clapet (10) selon la revendication 1,

dans lequel :

l'élément de compartiment d'évacuation (14)
comprend un segment de compartiment de cla-
pet (17), et les ouvertures dans l'élément de
compartiment d'admission (12) et l'élément de
compartiment d'évacuation (14) sont alignées
les unes par rapport aux autres ;
le clapet souple à sens unique (18) comprend
un segment de collerette (37), un segment co-
nique (40), et une ouverture formée dans le cla-
pet (18), le segment de collerette (37) étant fixé
entre le segment de base (48) de l'élément de
compartiment d'évacuation (14) et le segment
de support (26) de l'élément de compartiment
d'admission (12).

8. Dispositif de clapet (10) selon la revendication 7,
comprenant en outre une bande de surmoulage
(16) formée par-dessus le segment de support (26)
du compartiment d'admission (12) et le segment de
base (48) du compartiment d'évacuation (14).

9. Dispositif de clapet (10) selon la revendication 7,
comprenant en outre une zone encastrée (52) for-
mée dans le segment de support (26) pour recevoir
le segment de base (48) du clapet souple (18).

10. Dispositif de clapet (10) selon la revendication 7,
dans lequel le collet (30) et le compartiment d'ad-
mission (12) sont formés en un élément monolithi-
que.

11. Dispositif de clapet (10) selon la revendication 10,
dans lequel les compartiments (12), (14) et le collet
(30) sont fabriqués dans une résine polypropylène
haute densité.

12. Dispositif de clapet (10) selon la revendication 7,
dans lequel le segment de collerette (37) du clapet
souple (18) est comprimé entre le segment de base
(48) du compartiment d'évacuation (14) et le seg-
ment de support (26) du compartiment d'admission
(12) dans une direction axiale.

13. Dispositif de clapet (10) selon la revendication 12,
dans lequel le segment de collerette (37) du clapet
souple (18) est comprimé entre le collet (30) et le
segment de base (48) du compartiment d'évacua-
tion (14) dans une direction radiale.

14. Dispositif de clapet (10) selon la revendication 7,
comprenant en outre une flèche gravée sur une sur-
face externe du compartiment d'évacuation (14)
pour indiquer la direction de l'écoulement du liquide
en fonctionnement normal.

15. Dispositif de clapet (10) selon la revendication 7,
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dans lequel les compartiments (12), (14) sont fabri-
qués dans un matériau transparent qui permet à un
utilisateur de voir le liquide s'écoulant au travers du
dispositif (10).

16. Dispositif (10) selon la revendication 7, comprenant
en outre une pluralité de rebords (22) s'étendant
axialement à partir du segment de support (26) et
radialement à partir du segment d'arbre (24) du
compartiment d'admission (12).

17. Dispositif (10) selon la revendication 7, dans lequel
le collet (30) s'étend dans l'ouverture du clapet sou-
ple (18) au moins sur environ un sixième de la lon-
gueur du clapet souple (18).

18. Procédé d'utilisation d'un dispositif de clapet (10)
comprenant :

a) la fourniture d'un compartiment (12) ayant
une ouverture (36) formée dans celui-ci et un
segment de collet (30) à l'intérieur du compar-
timent et aligné par rapport à l'ouverture (36),
et un clapet souple (18) ajusté par-dessus le
segment de collet (30), dans lequel le clapet
souple (18) est un clapet en bec de canard,
ayant un profil de section externe qui est coni-
que à partir d'une section circulaire jusqu'à une
section allongée ;
b) l'écoulement d'un liquide au travers de
l'ouverture (36) et au travers du clapet souple
(18) ;
c) la soumission du clapet (18) à une contre-
pression ; et
d) le support du clapet souple (18) avec le collet
(30) pour empêcher la contre-pression d'affais-
ser le clapet (18).
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